Dyspepsia is a complex condition comprising chronic and recurrent symptoms related to the upper gastrointestinal tract. The cardinal symptoms are epigastric pain and discomfort, including postprandial fullness and early satiety, which may overlap with heartburn and regurgitation. Box 1 shows the various definitions of dyspepsia. Around 25-40% of adults in the general population have dyspepsia, 1 2 and dyspepsia accounts for 2-5% of all consultations in primary care. 3 Although several guidelines have been published, 1 2 4-7 the management of patients with uninvestigated dyspepsia is still controversial. One outstanding dilemma is the choice of the most appropriate empirical strategy 8 ; the benefit of early endoscopy in older patients without alarm symptoms is also widely debated. 9 Dyspepsia has a substantial economic impact, and appropriate management is essential to reduce costs. 2 This review examines strategies for managing patients with uninvestigated dyspepsia in primary care. We provide an overview of current guidelines and recommendations and report recent evidence from systematic reviews and clinical trials.
What is the differential diagnosis in patients with dyspeptic symptoms? Dyspeptic symptoms can have several organic causes (box 2), but in many patients no obvious cause is identified (functional dyspepsia). Extragastrointestinal causes, such as hepatobiliary and pancreatic diseases, are infrequent but important and should always be considered. However, most cases of dyspepsia can be ascribed to one of four causes-gastro-oesophageal reflux disease with or without oesophagitis, peptic ulcer disease, malignancy, and functional dyspepsia. Functional dyspepsia remains essentially a diagnosis of exclusion, 1 and its causes are uncertain. Symptoms are often associated with gastroduodenal motor and sensitivity disorders, but the root causes of these disturbances are unknown. 10 Functional dyspepsia is the most common cause of dyspeptic symptoms, accounting for about 50% of cases. Of the remaining patients, around 20% have endoscopy negative reflux disease, 20% have oesophagitis, 10% have peptic ulcer disease, 2% have Barrett's oesophagus, and 1% have malignancy.
11 Therefore, around two thirds of patients with dyspeptic symptoms have no structural lesions.
Can dyspeptic symptoms predict the underlying cause of dyspepsia? Individual dyspeptic symptoms or subgroups of symptoms, such as predominant epigastric pain (ulcer-like) or discomfort (dysmotility-like), poorly predict the presence of underlying organic lesions. A systematic review found that neither primary care doctors nor gastroenterologists could distinguish patients with organic lesions from those with functional dyspepsia on the basis of symptom evaluation. 11 However, the presence of predominant heartburn and regurgitation may help predict underlying gastrooesophageal reflux disease. A well conducted clinical study, where 371 patients underwent 24 hour oesophageal pH monitoring, showed that predominant heartburn or regurgitation were good predictors of pathological gastro-oesophageal reflux. 12 International guidelines support the view that uninvestigated patients with dyspeptic symptoms and predominant heartburn or regurgitation can be considered to have gastro-oesophageal reflux disease 1 4-7 ; conversely, patients with predominant epigastric pain or discomfort are more likely to have peptic ulcer or functional dyspepsia. However, these criteria have been criticised and have not been accepted by guidelines in the United Kingdom. 2 For instance, a Canadian study of 1040 primary care patients with uninvestigated dyspepsia reported that those with predominant heartburn were as likely as those with predominant epigastric pain or discomfort to have underlying peptic ulcer disease. 13 However, in investigated patients without structural lesions, predominant heartburn or regurgitation can reliably identify those with endoscopy negative reflux disease, whereas those with predominant epigastric pain or discomfort should be considered as having functional dyspepsia.
2 4
How should I investigate the patient with dyspepsia? Clinical history and physical examination A careful clinical history and physical examination will help to exclude non-gastrointestinal causes of dyspeptic symptoms such as the use of drugs (box 2). Lifestyle and dietary factors may also be identified. Obesity, smoking, alcohol, and fatty foods may be associated with gastro-oesophageal reflux disease and may exacerbate dyspeptic symptoms. 2 
Blood test
A full blood count allows anaemia to be detected, and liver tests and serum lipase may be useful if hepatobiliary or pancreatic disease is suspected. In the last case ultrasonography is also recommended. 1 Oesophagogastroduodenoscopy Endoscopy is the "gold standard" for the investigation of the upper gastrointestinal tract. Its accuracy in detecting organic lesions is higher than 95%, and biopsies can be taken to diagnose Helicobacter pylori infection, precancerous conditions, and malignancy.
14 Antisecretory drugs should be stopped at least two weeks before endoscopy because this treatment may heal early malignant ulcers and promote overgrowth of normal mucosa in sites of malignant tissue, thus masking early gastric cancer. 15 However, endoscopy cannot be used to investigate all patients with dyspepsia because it is invasive, expensive, and has limited availability. Barium meal radiography may be more readily available than endoscopy, but it is less sensitive and specific and may miss early malignancy.
14 Non-invasive H pylori tests A non-invasive test for H pylori, such as the 13 C-urea breath test, can be used as an indirect "peptic ulcer test." Several observational studies have found that a positive H pylori test is a good predictor of peptic ulcer in patients with uninvestigated dyspepsia. 16 Who should be investigated and who should be treated empirically? International guidelines recommend prompt endoscopy for patients with dyspepsia and alarm features (box 3), and all older patients with new onset dyspepsia. 1 4-7 Patients with alarm features, such as gastrointestinal bleeding, dysphagia, or weight loss, should be promptly investigated to exclude ulcer complications and malignancy, although only a minority of these patients will have structural lesions. 17 Older patients have an increased risk of The advantage of investigating all older patients with uncomplicated dyspepsia in Western countries is now unclear because the prevalence of gastric cancer in these countries has fallen. 9 A recent prospective study in the UK reported that only 0.3% of patients over 55 with uncomplicated dyspepsia had malignancy, 17 and a Scottish cohort study showed that a policy of routine endoscopy for older people with new onset dyspepsia may have minimal effect on mortality for cancer of the upper gastrointestinal tract. 18 For this reason, UK guidelines suggest that patients over 55 with uncomplicated dyspepsia should receive empirical treatment first and endoscopy is recommended only if symptoms persist after one to two months. 2 This may be a reasonable approach in Western countries because it reduces the endoscopic workload, but the doctor's clinical judgment is required.
Patients with dyspepsia who are under 55 and have no alarm features can be managed empirically. Upper gastrointestinal malignancy is rare in these patients and, when found, is often incurable. In the UK, a retrospective study found that, of the 3293 patients with dyspepsia diagnosed with malignancy over two years in Scotland, 21 (0.6%) were under 55 and without alarm features, and only two (0.1%) had curative surgery. 19 Studies from the US have found similar results.
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What empirical treatments are useful? Two strategies are available-a non-invasive test for H pylori and treatment of positive patients with eradication therapy (test and treat), and empirical antisecretory therapy. A Cochrane review showed that proton pump inhibitors are the most effective antisecretory drug for treating uninvestigated dyspepsia. 20 International guidelines recommend test and treat for patients with predominant epigastric pain or discomfort and proton pump inhibitors for those with predominant heartburn or regurgitation.
1 4-7 Proton pump inhibitors are recommended as a second line strategy in patients with persistent symptoms after H pylori eradication and in those who are H pylori negative.
The main benefit of test and treat over proton pump inhibitors is that it definitively cures most patients with underlying peptic ulcer and a small group of those with functional dyspepsia. However, the prevalence of H pylori and peptic ulcer has decreased in the past decade, 1 and it is not clear whether test and treat is still the best first line strategy. 2 9 Two recent studies compared the efficacy and cost effectiveness of these two strategies in Denmark and the UK, where the prevalence of H pylori is about 20-30%. The Danish cluster randomised trial showed that test and treat and proton pump inhibitors were similarly effective in terms of patients being free of symptoms after one year, but that test and treat resulted in fewer endoscopies and was more cost effective. 21 22 The UK randomised controlled trial reported similar results but found no difference in cost between the two strategies. 23 These results suggest that, even in areas with a relatively low prevalence of H pylori, test and treat has a persistent, albeit modest, benefit over treatment with proton pump inhibitors. Taking into account the potential long term benefits of H pylori eradication in reducing the risk of gastric cancer and preventing future peptic ulcer, 24 test and treat remains a valuable first line strategy.
Test and treat is not recommended for patients with heartburn predominant dyspepsia, because these patients are thought to be most likely to have underlying gastro-oesophageal reflux disease. 1 4-7 However, evidence now suggests that this strategy may also be beneficial for these patients. The Danish and UK trials found that the test and treat strategy also reduces symptoms in patients with heartburn predominant dyspepsia. 21 23 This suggest that a subgroup of these patients has an underlying peptic ulcer, as recently reported by a Canadian study. 13 Furthermore, a recent randomised controlled trial reported that a sequential strategy that uses proton pump inhibitors followed by test and treat if symptoms recur was more cost effective than early endoscopy in the management of these 
TIPS FOR NON-SPECIALISTS
As is standard practice, patients who present with progressive unintentional weight loss or dysphagia should be referred for prompt endoscopy Patients younger than 55 without alarm features should be managed empirically with both H pylori test and treat and proton pump inhibitors before endoscopy is considered Young patients without alarm signals can be reassured that their symptoms are probably benign and that any organic disease is likely to respond to H pylori eradication or acid suppression therapy H pylori test and treat should be used first in patients with mainly epigastric pain and discomfort; proton pump inhibitors should be used first in patients with mainly heartburn and regurgitation patients. 25 Undoubtedly, a subgroup of patients with heartburn predominant dyspepsia would benefit from H pylori eradication, and test and treat may be useful as a second line strategy in those whose symptoms relapse after treatment with proton pump inhibitors. An endoscopy should be considered in patients whose symptoms do not improve after either empirical strategy (figure).
How do I test for H pylori infection?
The 13 C-urea breath test is the most accurate noninvasive test and is the preferred test for the initial diagnosis of H pylori (table) . 6 26-28 The stool antigen test may be a valid alternative because it has a similarly high sensitivity and specificity. 6 However, proton pump inhibitors should be stopped at least two weeks before and antibiotics at least four weeks before performing either of these tests because these drugs can lead to false negative results. 6 Serology is widely available and inexpensive, but its sensitivity and specificity are too poor for it to be recommended in patients with uninvestigated dyspepsia.
How do I treat patients after investigation? When a patient is referred for endoscopy, biopsy specimens should be taken from the antrum and the body of the stomach for the diagnosis of H pylori infection. Endoscopy may show oesophagitis or peptic ulcer, which should be treated with proton pump inhibitors or H pylori eradication. However, most patients will have no structural lesions. Patients with endoscopy negative reflux disease should be treated with proton pump inhibitors. 2 Eradication of Helicobacter pylori does not usually provide symptom relief in these patients, 6 but it may be considered because it does not worsen symptoms, 29 and it may have other long term benefits. 24 Eradication of H pylori should, however, be the first line treatment in patients with functional dyspepsia. 10 A Cochrane review reported that 10% of patients with functional dyspepsia benefit from H pylori eradication when compared with placebo. 30 Although this benefit is small, eradication is the most cost effective approach for these patients because it is given once only to have long term benefit. Proton pump inhibitors should be given to H pylori negative patients and those who fail to respond to eradication therapy. 10 However, reassurance and explanation of the benign nature of symptoms may be the best treatment for functional dyspepsia and may be sufficient for many patients. Prokinetics, antidepressants, and spasmolytics should be reserved for patients with refractory disease. 10 
Conclusion
A combination of H pylori test and treat proton pump inhibitor therapy is still a valuable strategy for the empirical management of most patients. In Western countries, an initial empirical treatment may also be considered in older patients with uncomplicated dyspepsia.
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